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(57) Abstract 

Novel sulfofucosylacylglycerol derivatives represented by general formula (1): wherein R 10 , represents an acyl residue of a higher 
fatty acid; and R l02 represents hydrogen or an acyl residue of a higher fatty acid. These derivatives (1) are useful as DNA synthase inhibhors 
and carcinostatic agents. ' 
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sc & . a -c ® fi? -r s as ^ s. x* (i m it l t <^ 5 ^7 ^7 ^- ^ ^ — , 

^7 — jK > !7 ^ ^ x zKyxf uy^y 3 _ )V ^ £ ^ t^mMm 
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ttgEfcxa^fticj:?, *^b^^is^ m t£ mm.* , m m tt a ^ 

^ y 3-/KDJ; 5**ttXtt*7Ktt«>*a^fc«# % » » X 
ttJUfcL. $ 3fM*iJ:l9, ^TjS^ffJ, & 38- JBE W *|5 #K 

?L it M . m *5 i XI « # » <7> J: 9 *f 

AD 3J £ # (c » 3Hfc -f 5 d i: # -c £ £ o 

u ,v ^ <r> m m k -t- s fc * ^ , aitffl«c.®7K^^^^sA^ 

*B^oil^ tt |,f ^ ^ ft f*^ £ ^ 5 ft!l S t£ £ 

: ^^*^o - 0>I Sr ^ »f 5 £ , iPSItii^li, gl 
Stt^SHt, 1 ~ 10mg/kg , at+SU <t Ltg^t 

mmm^mv. t it, i~ 5m g /k g &m/ s , ac»». , 

^t58^tt, llStttlf i Lt, 1~ 5mg/kg ft: fi / 0 {c |g 

^t5:HK^5^, r in h \z m ^ $ ti 5 <t> <o -e tt ft ^ , 

iz%m<d mm . ± & a , mm, n & « , v >>/<m 
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m<r> X ? H m ft > fci^Sjk^ifroj: 5 * f& 14 ft # 5 . 
W ti , r ft b co arj \z pg ^ £ ti 5 <75 -e fi /«£ I > o 

^ J* #1] 

^ 3£ W CO * tJn 7 =, <>;U7 y ^ ^ y irn — A-^fagftrt^igi^ 
X ¥1 £ , 7/^7 3->^7'>;P/!) -fe p — a M & % ffl (C 

fctf-c&co;*^ — ^ 2 ti^t. 
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HO /OH 

HO 

HO /OTr 
UL-O 

hoa^-^ (m) 

HO I 



HO /OH 

HO^-^A 
HO I 



(n ) 



BnO r / OTr 

uLo 

BnO-A-- 7 r-^\ 
BnO I 



(IV) 




BnO 



( V ) 




(VI) 



BnO ^SAc 

lX-o 

BnOO^r-~A 
BnO 1 



(vn ) 



g 



BnO ^SAc 

BnOA-^A 
BnO i 



OH/S0 3 Na 
HO 



OR102 
■ OR 101 



( DC ) 



BnO /SAc 

BnOA^-7 — \ 
BnO ! 



BnO ^S0 3 Na 

BnOA^-r-A. 
BnO I 
O 



oh < vm ) 

OH 



OR102 
OR 10 i 



(X I ) 



OR 102 

OR101 



. Rioi = S*&8ifl»KcOT->^«. 



(X ) 



a! 7!i/U7^3-/K K y ^ ^>>?.yu^>^ 9 0 °C 

b; f V h y ^/u^ a y r\ p-v'^f/uT $ 7 f y ^Xdmap) , 

c; fcrnit-f- v y -ovv^-d $ h\ N.N-^^^/^/ui.T? k mm. 

d; ^^y-/K p-h^xyx^y|f-Am gig. 
e; t*!Jy>; p- □ y ^ DMAF\ MM. 

h; y^oa^^ flg/te®?, DMAP, 
1; ft& gtt&ft y 0X0NE, 

Am. mm. 
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b is ^ x (D t&S fy) l$ ^ ? p t h if =7 ~7 — (- «fc <9 # g| L . 
^-^O^^^/u^rXfl i Cits; t jSf$5, 
< 0>J l > 

MS§ a ; l-0-(2-yn^=:^)- a - D -^7^ h - * (II) 

D-# 7 * h — X (I) 50. Og (2 78mmol) £ T D /V T /U- = — 

^ uomL c^ax.4-^cj§»L, ^ro^S[|:7k^Tl:t h y 7 
>\,ir a ^ ^ o.5mL $r i * I; ^ Jfl t 0 

SfT SOlCT'l^L^^f, 24 B# ffi S Jfc $ * 0 R j& as + # if 

f? L 7c S "C* h V 1 f ^ 7 5 > 1.0mL-C'*?P Ifci, JEE ft 

iU is !) $ V 7 ? y is jr a h^77^-(^nn$ 

/t , A . ^^ y _ /U = 6; j 5 . i—4 : "D-efltJSi It & #3 

ia ^ifbSf t, *s #+ # is n & & ( jfe * i6. 6 g 

75. 5ramoK 42 ^ 2 7.2%) 

; 145~148°C 0 [ a ] D = + 1 72 . 2 ° (c 0.97, CHCI3) 



SSS b; l-0-(2-^ D nz^-/b)-6-0-h \) 7x=;M ^ /U - a -D- 
U =7 <? K — (III) 

fc^^ (II) 1 1. lg(50. 2mmol) £ ft* fc° !) i? > 50mL \Z 
L , ^WgffilCh yf;^ D! J K 16. 8g (60. 2mmol) , p-i^ * 
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^ J f V i? V (DMAP) 614mg ( 5 . 02n»nio 1 ) £ m JD L , Jfc 

# Lfc# 40°CT 24 *«KJ6 Lfc„ lOOmL £ AD 
^TS^^f^ihL, f^^^^/U-C-tt Hi (200mLX3 ID) L , ^ W 
I?:^^tT 1.0N IKfpH4*ft?DL > fi& ft £ Jfi * T ife 

r£(200 m Lx 2 Si tK fiS t§£ -7- h y * A-cftfc, ft ft, ^he 

* ^ A : ^y-, u = 2 0: 1^15: 1 ) t? *» » U , 8* ft Jfc # 
» ST » (1R ft 21. 3g 46. ImmoU HX * 91. 8% ) 

[a]D=+64.2° (c 1.48, CHCI3) 




(m ) 



H S§ c ; 2,3,4- h L'-0--<>v : /U-i-o-(2-7 ,> cj^^/U)-6-0- 
h !) 7i-yMf ^-a-D-#7 ^ h-^ (IV) 

^7/^^/^i;&t$^x^?, 60% 7kmik-r h v v 

^ 1. 81g (45. 2mmol) £ S {C & 9 , & m ^ * > 50mL X? 

^^7 5 K40nLI:jg#Ufc{k^ft (III) 5 . 2 4g (ll.Smmol) 

6 1 B# IB] S f£ L fc 0 

^CS^TkftTCT-O^/^'n * K 7.73g (45. 2mmol) 

j£ L 7i 0 - ^ 20mU ^ lOOmL * *D x. X S £ 
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ffltL, Sfc ^ ^ T'tt tb (150mLX 3 SI ) L , W til Ji £ £ * 
TfiaiD^ffi7K"Cj5fe^ (200mL X2 IsDi, 7k fi£ ®? h U £ A T* 

, Mil, M J£ it li L , '>!j*y;U77'r>a^ 
7 7 ^ - * 1r > : Ri.x ,u = io : 1 ) t? ft $g L , *S £ §f 
^^h b b?t f# fc (1R ft 5. 97g 8. 15mmol, IR ^ 72. 1% ) 
MM. ; 117~119°C 0 [a]D= + 32.0° (c 1.00, CHCI3) 

IR (CHC 1 3 , cm" 1 ) ; 3070 & 3010 (Ar), 1945 & 1860 & 1810 
(— g & ArK 1640 m — S £•) , 15 95 & 1585 & 1490 (ArK 
1110~ 980 (CO), 900 & 840 ( a --^ =^ V — 7. ) 

*H NMR (300MHz, CDC 1 3 + TMS , 5); 7. 41 ~ 7. 08 (30H, m, 
ArK 5.99- 5.88 (1H, m, -CH = CH 2 K 5.31 (1H, d , J=17.2, 
-CH = CH_2K 5.21 (1H, d, J=10.7, -CH = CH_2_K 4.87 (1H, d, 
J=12.3, Ar-CH 2 K 4.85 (1H, d, J=4.5, H-lK 4.82 (1H, 
d, J= 11. 9, Ar-CH.2) , 4. 79 (1H, d, 1=11.8, Ar-CH.2) , 4. 72 
(1H, d, J = 11. 8, Ar-CH_2_) , 4. 57 (1H, d, J= 11. 9, Ar-CH.2 ) » 
4.46 (1H, d, J=n.3, Ar-CH2_), 4.16 (1H, ddd, J=l.l & 
5.3 & 12.9, -0-CH2-CH = CH 2 ) , 4.04 (1H, ddd, J= 0.9 & 6.6 
4 12.9, -0-CH2-CH = CH 2 ) , 4.00-3.94 (2H, m, H-2&H-3K 
3.91 (1H, brs, H-4), 3.85 (1H, t, J=6.2, H-5) , 3.40 (1H, 
dd, J=6.2 4 9.3, H-6a), 3.11 (1H, dd, J=6.6&9.0 , 
H-6 b) 




(IV) 
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d; 2,3,4-h V -0-^< > i? yU - 1 -0- (2- Zf a n ) - a -D- 
#7^ ( V ) 

it&m (IV) 4.89g (6. 68mmol) & & m : 7 * / - = 1 : 1 
60mL fd!!§y§L, p- Fyl'iy^/i/^yU — 7K ?P $3 1.27g 
(6. 68mmol) £ ^ b , Ji If L < }f # L ft # <b « ft? £ it fc. 
f£B#IW 1B$F B 1) 0 ^Olft 5N TkSMfc^ h y ^A7k^^ lOOmL 
Z_X Kit & W It L . & &t ^ ^ X' til lii (200mLX3 HDL, 
Z &&1£X &fa-ki&7kX~lfcft (200mLX2 HI , M 7K {fit 

h y At^f , mm. m&^m l . v # r^z? ? y 

is a. * u t y ? =? ■? 4 — (^d^-^^ • gfc ^ ^ yl , = 6 . 1 — 4: 

l-2:l)-e«lKL,««fe«Wtttt«J*Sr»/S:(3. 1 lg 6. 34mmol , 
1|X ^ 94. 9% ) 

C a ]d= + 23. 0° (c 1. 13, CHCI3) 

IR (CHCI3, cm -1 ) ; 3400 (OH), 3070 & 3000 (Ar) , 1950 & 
1870 & 1810 (-t| Ar), 1630 (f SlI^^), 1585&1495 
(Ar), 1140— 980 (CO), 910 k 830 ( a y — * ) 

X H NMR (300MHz, CDCI3+TMS, 5); 7 . 63 ~ 7 . 2 4 ( 1 5H , m, 
Ar), 5.93- 5.87 (1H, m, -CH=CH 2 ) , 5.30 (1H, d, J=17.2, 
-CH = CH2), 5.20 (1H, d, J=10.3, -CH = CH_2_) , 4.98 (1H, d, 
J=11.6, Ar-CH_2), 4.91 (1H, d, J=3.5, H-l), 4.91 (1H, 
d, J=11.6, Ar-CH_2_), 4.83 (1H, d, J=12.0, Ar-CH_2_) , 4.76 
(1H, d, J=11.7, Ar-CH_2_), 4.68 (1H, d, J=12.9, Ar-CH 2 ) , 
4.64 (1H, d, J=11.9, Ar-CH.2), 4.17-3.96 (4H, m, H-2 & 
H-3 & -0-CH2-CH = CH 2 ) , 3.96 (1H, br s, H-4) , 3.79 (1H, 
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t, J=5.7, H-5), 3.70 (1H, dd, J=11.0 & 6.4, H-6 a), 
3. 49 (1H, br, H-6 b) 



M SS e ; 2, 3, 4- h V ~0~ -< > is ;V -1-0- (2- "7* u ^ - 
) - 6-0 - (4- h y - ;V)- a -d-#7 ^ f-, _ ^ (vi) 

(V) 3.06g (6. 25mmol) £ ft & fc° <l v? ^ 50mL (C ^ 
ft? L , DMAP 76. 4mg (625 mol) , p- h /V zc y 7 /V zft - ,\, 7 a 
y K 1. 79g (9. 38mmol) £ ffi. M L , j£ # L * # <b £ & T* — ft 5t 
ffiLfc. -t<75^ x #} 7k 200mL * 7L X &■ it L , ac 

^yUT'tt fcti (200mLX3 @) L , *T S * & *> 1£ X 1.0N*3.fctf 
0. IN tftttt? P H 4 it-fft'L, t&fP^^TK -CSfe)^ (200mLX2 

s ) m . iTkiitMJ^t^i, « ig x m in *f l , > 

D*^;V77y ->a^ D7 V ? 7 7 4 — df- > : g^®?^ 

^/u = 4 : DtSi L, ft £ ^ m ^ ^ g ^ ^ fc (lR 4 3 7gg 

5. 88mmol, Ift ^ 94. 1% ) 

[ a 3d= + 35. 2° (c 1. 05, CHCI3) 

IR (CHC 1 3 , cm" 1 ) ; 3070 & 3010 (Ar) , 1950 & 1870 & 1800 
(-«*ArK 1640 (m^~mm^), 1595&1495 (Ar) , 1150 
~ 950 (CO) , 950 & 850(a-^^y — 7) 0 

l W NMR (300MHz, CDCI3+TMS, 5); 7 . 72 ( 2 H , d , J = 8 . 3 , 
Ts Me m <D H) , 7 . 3 7 ~ 7 . 2 4 ( 1 5H , m, Ar) , 7 . 1 9 ~ 7 . 1 6 (2H , ' 




(V) 
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m, TsS02ffiO<a H) % 5.93~5.82 (1H, m, -CH = CH2K 5.28 (1H, 
dd, J = 1. 5 & 17. 2, -CH = CH2_) , 5.19 (1H, dd, J = 1. 2 & 10. 3, 
-CH = CH.2_) , 4.92 (1H, d, J=11.3 S Ar-CH.2) , 4.86 (1H, d, 
1=11.7, Ar-CHgK 4.80(1H, d, J=2.9, H-l), 4.78 (1H, 
d, J = 11. 8, Ar-CH.2 ) , 4. 75 (1H, d, J= 11. 7 . Ar-CH_2_) > 4.64 
(1H, d, J=12.0, Ar-CH_2_), 4.45 (1H, d, 1=11.3, Ar-CH_2_) , 
4. 10~ 3. 86 (8H, m, -0-CH_2_-CH = CH2 & H-2 & H-3 & H-4 & H-5 
& H-6 a, b) , 2. 41 (3H, s, Ts CH3) 

BnO /OH Bn0 .OTs 



f ; 2, 3, 4 - h !J -O-^ > /U-l-0- (2-:^ n ^ = /V)-6-7* 
^ is -6-T ± f- /U ^ ^- - a -D-^ '7 ^ K~ ^ (VII) 

(VI) 3.10g (5. 66mmol ) Sr^-dr^^^A-D :/ g& h •) 
T ^ K 24mL izmm L > ^^-ft»*y^^l.29g (11. 3ramol) 
£r ^ ^JD L , t^iffllST 100~ 1 10*C "C ffi W b ft tf* P> 3 B# HQ R 
J^L/Co f ft 7R lOOmL Sr * X R £ & it b , It ^ 

^ /U T* ft ffi (150mL x 3 IeI ) L , *«Jit^t>*-ClSlPAtt7K"C 
m ^.(200mL X2@)«, hy*A"C«;*fe, « ig % ftft 

J± it ft§ L , !i A y ;u 7 7 y i/ a ^ a -7 h^'^^^ — (^=*- 
-9- > : ^^^^yu=i0: 1 -» 8 : DtfliU #C 4£> « £ 

# (JR * 2. 42g 4. 41mmol % ^ 77.9%) 
[ a ]d= + 36. 8° (c 0. 95, CHCI3) 




(VI ) 
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IR (CHC 1 3 , cm" ) ; 3050 & 3010 (ArK 1940 & 1860 & 1800 
("■ft Ar), 1670 (SCOCH3) , 1595 & 1575 & 1495 (Ar) v 1150 
-900 (CO), 840 (a-^*y — *) 

l H NMR (300MHz, CDC1 3 + TMS „ 8) ; 7.56-7.22 (15H, m s 
Ar) , 5. 91 (1H, m, -CH=CH 2 ) , 5. 30 (1H, d, J = 17. 2, -CH = CH_2_) . 
5.20 (1H, d, J=10.3, -CH = CH 2 K 5.03- 4.59 (7H, nu Ar-CH.2 
& H-l) ; 4. 19—4. 13 (1H, m, -0-CH_2-CH = CH2) J. 07- 3. 92 (3H, 
m N -0-CH 2 -CH=CH 2 & H-2 & H-3) , 3.89 (1H, br s, H-4) % 
3.76-3.71 (1H, m, H-5) , 3.02- 2.97 (2H, nu H-6 a, b) % 
2.29 (3H, s s SCOCH3) 



m& g ; 3-0- (2, 3, 4- h !) -0 — : > ^^-6-7 t ^ ->-6-7 t f 
J\s =f- Jr- a -D-tf =7 9 V fc° 7 y i, /u ) - ? ]) -fe d — ;V (VIII) 
fc&tol (VII) 2. 3 6g (4. 31mraol) & t~Z? ? / — : yfc = 4 : 

1 m m 20mL k ^ m l , h y > ^ /u r ^ > n- * > k - * fp 

#3 1.08g (9.48mmolK H ®? Hr * ^ & - 1 - 7 * / — )V $g 

(0. 05M) 5mLSraSjDL,a^U*ASP > ^a-C24B*MSJEfi:Ufco 
* ^ & ffi -14 ^ 2gfciO;t,flt#Lfcas 1 ^PI^IL, 

EBMfc ©5l*iSUfc. & K ft tK 

300mL $rj)Dx.TSit;5:ffjLL, & ®? ^ ^ JV ~e ft ffi (200raL x 3 
E) L , *T«JiSr^*>Hi:-Cia«J*tt'7fC"Cas* (200mLX2 m ) % , 
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m*ffcm-f h v v j*T*&m. mm, m&i&m l , y v * ? >v 

-7 7 y y 3. ^ a -7 h 7' 7 7 4 ~ * -V- > : ^gfxf ;U = j : 
l)-e»»L, »5»fe*^*«Sr»fc (UX* 2.22g 3.81mmol, 
IR * 8 8 . 3 % ) 

C a ]d= + 27. 8° (c 1.08, CHCI3) 

IR (CHCI3, cm -1 ) ; 3300 (OH), 3060 & 3020 (ArK 1950 & 
1870 & 1810 (- g& Ar) , 1670 (SCOCH3) > 1 600 & 1 580 & 1 495 
(Ar), 1100— 940 (CO), 910 & 850 ( a # y — * ) 

! H NMR (300MHz, CDC1 3 + TMS , 5); 7 . 4 1 ~ 7. 24 ( 1 5H , m , 
Ar), 5.00 (1H, d, J=11.4, Ar-CH_2_) , 4. 84 - 4. 67 (4H, m, 
Ar-CH_2&H-1), 4.65 (1H, d, J=11.9, Ar-CH.2) , 4.60(1H, 
d, J=11.4, Ar-CH_2_) , 4 . 05 - 3 . 3 9 ( 9H , m, Gly-la.b & Gly-2 
& Cly-3a,b & H-2 & H-3 & H-4 & H-5) 3.03 (1H, dd, J = 
7. 6 & 13. 7, H-6 a) , 2. 93 (1H, ddd, J= 1. 2 & 5.8 & 13.5, 
H-6 b) , 2. 30 (3H, s, SCOCH3) 




MSI h;3-0-(2,3,4-hy -O-^ > i? /U -6-7* * * > -6-T ± s f- 
JVJ-ir-a -D-tf 7 * b t" 7 / > yu)-l, 2 -i?-0-s<;U * b << ft, 
-yyirn-zw (IX-1)*5 J: 3-0- (2, 3, 4- H V -0-<< y i? tV 

-6- f * * y -6- r ± ;u f- * - a -D- # 7 ? h t'7 y y 
) -i-o-/>° )v $: h >r /u- y y -t? n — (ix-2) 
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it & #J (VIII) 558 mg (958 v mol) & ft & iS ? a a J # is 
30mL fC }g ft? L „ 1-^ =f- /V -3- (3- is * *f- /U T 5 / :/ n fc° ) - 
# yU zff is ^ ^ K £ & & 312mg (1. 6 3mmol) „ DMAP 1 1. 7mg (95. 8 
M molK 5 ^ 368mg (1. 44mmol) £• 8& An L , J£ # L 

^ i a C T 3 B# ffl R i£ L 7t 0 ^ <7> & ^ a □ ^ $ is 1 OOmL 
^^D^^^^f^ihL, t&^P^J^TkT'gfe^ (lOOmLX 1@)L V | 

7kmm-t- h v ^ j^-e&m, mm mm l , *^yu7 

7 y -> zr. {7 n h^'77^-(^arfy . m ^ ^ Sl> = 10 : 1 
-4 : 1-2 : 1 ) V *# b 7t ( ifc * is rc * ^ 340mg 321 w mol ; 
^ y 31 x -r- 468mg 57 1 u mol, ifc ^ (^ i±- T ) 93 . 1 % ) 

O is ^ ,vfc ; e®Lfc»^%K 
[a]D=+24.5° (c 0.94, CHCI3) 

IR (CHC 1 3 , cm" 1 ) ; 1730 (0C0CH 2 K 1680 (SCOCH3K 1495 
(ArK 1135— 1020 (CO). 905 &. 835 ( a ^ V — X ) 

*H NMR (300MHz, CDCI3 + TMS. 5 ) ; 7.40- 7.24 ( 15H, m, 
Ar) , 5.28- 5.23 ( 1H, m % Gly-2), 5.00 (1H, d, J=11.4, 
Ar-CH_2_K 4. 88- 4. 72 ( 4H % m , Ar-CH.2 & H- 1 ) , 4 . 67 — 4 . 59 (2H, 
m, Ar-CH_2) , 4. 39— 4.32 (1H, m, Gly-la), 4.23—4.14 (1H, 
m, Gly-1 b) , 4.04 - 3.99 (1H, m , H-2K 3.89- 3.87 (2H, 
nu H-3&H-4K 3. 80- 3. 72 (1H, m, Gly-la), 3.67 (1H, t, 
J = 6. 7. H-5) , 3. 58- 3. 48 ( 1 H N 11, Gly— lb) % 3. 07—2. 91 (2H, 
m, H-6 a, b) , 2.36- 2.24 (7H, m, SCOCH3 & OCOCH.2K 1.62 
-1.58 (4H. nu OCOCH2CH2K 1.25 (48H, br, -CH.2-K 0.86 
(6H % t, J= 6. 4. CH3) 
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[a]o= + 32.9° (c 0.96, CHCI3) 

IR (CHCI3, cm" 1 ) ; 3400 (OH), 1730 (OCOCH2) » 1690 (SCOCH3) > 
1490 (Ar) , 1 160— 970 (CO), 910 & 840 ( a * y — X ) 

X H NMR (300MHz, CDC1 3+TMS , 5); 7 .. 4 1 - 7 . 25 ( 1 5H , ra, 
Ar), 5.01 (1H, d, J=11.3, Ar-CH_2_) , 4 . 86 - 4 . 64 ( 5H , m, 
Ar-CH2&H-1), 4.61 (1H, d, J=11.4, Ar-CH_2_) , 4.18-3.40 
(9H, ra, Gly-la.b & Gly-2 & Gly-3a,b & H-2 & H-3 & H-4 & 
H-5), 3.07- 2.90 (2H, m, H-6 a. b) , 2.36-2.31 (5H, m, 
SCOCH3 & 0C0CH.2) , 1. 64- 1. 58 (2H, ra, 0C0CH 2 CH_2_) , 1. 25 (24H, 
br, -CH.2-), 0.88 (3H, t, J=6.2, CH3) 




(K) 

101 



(DC - 1 : R 101= R i02 =/< 5 Y 4 As 
K-2 : R 101 = /n*/U$ r 102 =h) 

m& i-1 ; 3-0- (2, 3, 4- h- y -0--O v? /U-e-f Or * > -6- X t\, 

V ± u - ,V -T V V *} J±iM. ( X - 1 ) 

ik&m (IX-1) 303mg (286 ,u mol) £ 20mL iZ m M L , 

g£g£# y V J* 500mg, OXONE (2KHS0 5 , KHSO4 , K 2 S0 4 ) 527mg 
£ fis *0 L , ^ # L ft ^ *b ^ ?fi K T - lifc S l& L fc . ^0^^3N 

Tksfefc-t- h y ^^tk^'^ loomL *mz-XKfcZ:W±\^, mm 

^^/UT'^tU (100mLX3 ED ) L , ^MJi^^-tfTt&fn^&Tk 
* ^ (50mLX 1) -C* * , & |p ^^tK (!00mLX2 
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0 ) r* m & l , m*tf,&-t b v v M.x*&Wi. mm. mi±mm 

L x is 1) 2> V 7 7 y is ? u h^77^-(^nnjjs/i/ 
A 100%-^ ^ p n ^/l/i* : > ^ y - ;l/ = 10 : 1) fill L % 
feal fa K & fc. (4X * 257mg 237 /* moK HX^82.9%) 

[a]D=+48.5° (c 1.01, CHCI3) 

IR (CHCI3. cm -1 ) ; 1720 (OCOCH2K 1490 (ArK 1160-990 
(CO) 

2 H NMR (300MHz, CDC 1 3 + TMS % 5) ; 7.25 (15H, ra, ArK 
5.25 (1H, br, Gly-2K 4 . 9 1 ~ 2 . 9 6 ( 4H , brm, Ar-CH_2&H-1 
& Gly-1 a, b & Gly-3 a, b & H-2 & H-3 & H-4 & H-5 & H-6a, 
b) % 2. 21-2. 18 (4H, br, 0C0CH_2_) , 1. 49 (4H. br % 0C0CH 2 CH_2_) > 
1.25 (48H, br, -CH_2_-) , 0.88 (6H, t % J=6.5, CH3) 

& H i-2 ; 3-0- (2, 3, 4- h V -0- -< > iy ;V -6- t * * is -6- * 
/U*-a -D-^f7 ^ h t°7 / *> /U ) - 1 -0- s< /V 5: h /U - ^' y -fe 
a — A- ^-hy>7A^(X-2) 

(IX-2) 430mg (524 m mol) £ H= ®? 20mL (C ^ ft? L , 
SfcSfc:*/ y * A 500mg, OXONE (2KHS0 5 , KHSO4, K 2 S0 4 ) 966rag 

* m m l , a#u**sb3[aicT-iftsjcSL*:. -t & f& 3N 

* iff <k h y "7 A 7K j$ % lOOmL ^^ID ^. TSf^ ^Hit L , g£ ^ 
x ^^"^«ffi (100mLX3 0) L, ^^®?r^^-frT^fPj^^7K 
^-T-hy-7^^-^ (50mLX 1 ) T* «f fp & , £g ft * £ tK (lOOraL X2 

0 ) -e % * l , i*iitMJ^t^i, ft jg t ^ he *§ 

L N •>!)*^^7 7 5'i'a^P7 h ^ 7 7 >f — ( ^ D □ * ,U 
A 1 00 % -» ? o □ * A : y ^ / _ = 5 : 1 ) X* ft ^ L , «S -fe 
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Mm WitoWZntz (442mg 521 ix mo K «K^99.4%) 
C a ]d= + 57. 3° (c 0. 89, CHCI3) 

IR (CHCI3, cm -1 ) ; 3400 (OH), 1 720 (0C0CH 2 ) , 1490 (Ar) , 
1200—1020 (CO), 

*H NMR (300MHz, CDCI3+TMS, 5); 7 . 29 ~ 7 . 2 2 ( 1 5H , br , 
Ar) , 4. 90- 4. 45 (7H, br m, Ar-CH_2 & H-l) , 4. 13- 3. 58 (9H, 
br nu Gly-1 a, b & Gly-2 & Gly-3a, b & H-2 & H-3 & H-4 
&H-5), 3.38 (1H, br, H-6a) , 3.08 (2H, br, H-6 a) , 2.16 
(2H, br, 0C0CH.2), 1-45 (2H, br, 0C0CH 2 CH_2) , 1.24 (24H, 
br, -CH.2-K 0.88 (3H, t, J=6.5, CH3) 




(X- 1 : Rioi=Ri02 =/N °^- 
X-2 : R 101 = X/U5 M/K r 102 =h) 



& 2S j-1 ; 3-0- (6-y ir $r > - 6-^ ^ ^ - a -d-t? 7 ^ h t° 7 J 

y ) - 1 , 2- -0- /•? /u 5: h-r/v--^y-trn — /u^- h y ? a ^ 

(XI- 1 ) 

fb^#) (X-l) 227n,g (209 M n.ol)^x^ /-^ 2 0mL * 
flfL, 10%^9i?^A-«*( Pd -C) l.OOg £^DL, 7^* 

&«&«5l«iflL, *ft EE & ffi m , y * y 7 9 y •> * ^ n 
^ h ^77-f-(^ b B^/ui, : ^ $ / — yi^ = 10: 1 -» 7 : 3-+ 
* n □ : * *r , . ?k = 70 : 30 : 4) §S! L , 
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#m n & m m m ft & n tz (ux * nimg 136^ mo i, nx* 65. i%) 

l H NMR (300MHz, CDC1 3+CD3OD+D2O+TMS , 5); 5.30-5.28 
(1H, m, Gly-2), 4. 83 (1H, d, J=3. 3, H-l) % 4.36-4. 11 (3H, 
m, Gly-3a, b & H-2) , , 4. 05 (1H, brs, H-4) , 3. 98 — 3. 9 0 (1H, 
m, H-3), 3.82- 3.78 (1H, m, Gly-la), 3.75-3.71 (1H % m, 
Gly-3b), 3. 65- 3. 55 (1H, m, H-5) , 3.22 (1H, dd, J=6.6 
& 13. 9, Ha), 3. 10 - 3. 06 (1H, m, H-6 b) , 2. 37- 2. 29 (4H, 
m, 0C0CH.2) x 1-59 (4H, br, 0C0CH 2 CH_2) , 1.26 (48H, br, 
-CH.2-), 0.88 (6H, t, J=6. 7, CH3) 

HS§ j-2;3-0-(6-7 :? ^-^v/-6-^/U*:-a-D-^ r 7^ h t° 7 / 
AO -1-0-/' A- * M/^^HP-^t h!) n« (XI-2) 
it&Vo (X-2) 442mg ( 5 2 1 u mo 1 ) £- m $ ; _ , v 2 0mL \Z m 

M L , 10%Pd-C 1. OOg S: L , ^^^^rtSrTklfc-CS&L, 

m & l ft & b m&x* - m & 1& ^ it 0 ^^m^^tB\mi& l , m 

BE ft ft£ f£ , '>!J*y^7 7yya^Dv — (^a 

aj^/bA : j # y — = \ q . l-*7:3-*^nn*/V^ : 

/ — /U : 7K = 70: 30: 4)T*SI U & 3 W ffi « * « & # 7c 

(HX4 270mg 467 ^ dioK HX #S 89.6%) 

[a]D=+57.6° (c 0.59, CH3OH) 

h NMR (300MHz, CD3OD, 6 ) ; 4 . 7 0 ( 1 H , d , J = 2 . 2 , H- 1 ) , 
4. 21-4. 12 (1H, m, Gly-3 a) , 4. 09- 4. 04 (1H, m, Gly-3 b) , 
4. 00- 3. 96 (1H, m, H-2), 3.87- 3.84 (2H, m, H-3 & H-4) , 
3.71-3.57 (2H, ra, Gly-la, b), 3.30- 3.23 (1H, m, H-5) , 
3.10-3.01 (1H, m, H-6 a), 2.99- 2.90 (1H, ra, H-6 b) , 
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2. 38-2. 23 (2H. m, 0C0CH.2.) , 1- 52~ 1. 47 (2H, nu OCOCH2CH2) , 
1.30 (24H, br. -CH2-K 0.78 (3H, t, J=6.5, CH3) 

BnO /S0 3 Na 

BnOA^^X (X)^HO^^X (xi) 

BnO I r K i02 ho V K 102 




O, A ,OR 10 i Q X OR 




M01 



(X I - 1 : R 101 = R 102 =/>/U5 h-fyP 
XI-2 :R 101 = /^> K/K R 102 =H) 

< m 2 > 

± IE #ij 1 CO I S h {C S3 V * T m t> tz y< /v % > m <D iX t> 9 d „ 
^iSrffi^fc:i«^li«i h~j w 

S ft & ft V N % 3-0- (6-^ ^ =fr v/-6-^ * - « -D-# 7 * 
y v- ) - 1 , 2- -0- ^ y x \*^/u-jfy-ta — ,v • -f h y ^ A 

tft *5 «t 0 s 3-0- (e-T 2 ' ^ > -6- X )V ft - a -D- if 7 ^ h f 7 / 
) - 1 -0- S y 7. h^/u-^y-irn-^ • -7- h y r> A i£ £ # 
fife L tz o 

O ^ ^ * 7 ^ ft: (lUf 82.7mg 109/zmol i&^64.5%) Mfe 
SI Jfc #3 ft 

O ^ y ^ * 7 # (ifcS 19lmg 374 M mol IR ^ 7 3 . 5%) 3§ 

w m ft m m. 

< m 3 > 

± 8E #J 2 £ El *K , ^'/^;f y|tDftb0 i; v x^ryvg? 
£ffl^<5^£dJ;t9, 3-0- (6-x * * > -6- * jv * - a -D-# 7 
^ h t°7 / */ tV ) - 1 , 2- -0- 7. -r T a ,u _ sf \j u — ;V . 
T-hy?Ai£:fc<fcU« 3-0- (6-^ ^ dp- ,V * - a -D-# 7 
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9 h t'7 / <S ) - 1 -0- 7r7D^yl,-^^tn-/l/ . -7- h y 
Oyx^r/^ (Ife* 188rag 215^mol HX * 87.8%) & & 
O^/^^^/Hfc (i&4 212mg 350 ju mol i& ifl 8 5. 4%) £ 

3 w * *k m « 

# SB 9§ tf> — # s£ (i) t*^^ii5fbA fe |- ol ,- cw4s ^ 

< 7 -7 t ^ 1 > 

!>'>*ii»5)'tftft* 7 A|: iotJH- )|* $g £ *L 7i DNA 

0- 05U *5 «fc ft Bfefc £- 4fe (DMS0 ^ ft L , TIE 
^ 1 K Tjk -f- * )V tJ> -7 = is jv T -y jv If y ir a~;um^ifc(£lT, 
TSFAGj ifKtS) SFAGK SFAG2 „ SFAG3. SFAG4, SFAG5 „ 

SFAG6) ^^en^tL^^L, XlciSfcEJfcKi&SfcaiiajfijB 
tt WJS , [3h] 7 $ *L/c dTTP , Hi DNA $ * £ tt K m 

=> > y< V > K 7J0 x. > 3 7°C "C 60 # ffl 4 > * » - h tfc o 

B£3f £ Hfc dTTP [3 H ] (cpm) <t Ltg* 

x /u jft 7 3 »> 7- ^ /lx ^ n n _ 

» *i fc IS * * IC 50 t L T & w ^ l l:#*t^t. 
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O H 
HO -S-C-H 

HO J 0. 

OH°-9— C C H 
H OR 10J OR 10 , 


DNA 

nn r±? j-r. in. 

PI s S ft 


its® 


R ioi 


R 102 


1 C 50 
( u g/mL) 


SFAGl 


CMCH?) , 9 C0- 


H 


4. 2 


SFAG2 


CHatCH?) uCO- 


H 


5. 0 


SFAG3 


CH 3 (CH 2 )irCO- 


H 


5. 0 


SFAG4 


CMCH?) |?C0- 


CMCH?) 19CO- 


0. 5 


SFAG5 


CMCH?) )4 C0- 


CMCH?) 14 co- 


0. 4 5 


SFAG6 


CH 3 (CH?) i fi CO- 


CH,(CH 9 ), fi CO- 


0. 4 



± ie * 1 frb m h & ct 5 , g* £ l tz. it & m n t ti h 

DNA^fi)c^||aIl^t5f g^lf ffi^^^- tT ^ 5o 
Jfe <Z> 2 o o T 5/ ir ^ (c :te V ^ T V ^ fl# ^ jo «t 1/ W $1; &ffl fl£ 

AS <£> — #J T* 5 „ BP ^ , :ii^77t^lt * |g <D m m 

t © t (i ft ^ 0 
< T -fer -Y 2 > 

* m m & m m as fc # 1- 3 m ^ 7- ^ ^ &ikcDjjmx*ft^ti 0 
±mmi®m dld-i £ , rpmh64o mm ( 10%-^ >> ^ Jkm-^^) 

X'MW, M ft Lfc 0 # * fcj ( _b IE « 1 \Zm-t\\L^m SFAGl 
~ SFAC3 ) & *L *l jg jfe « » , *«L, 3 xio3i/^x 
/KZ> *ffl US i # , 96 Ik is * - U T m m L £ o 48 B# ffl j* * ft , 
MTT T y. "fe (Mosmann, T: Journal of immunological method, 
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65, 55-63 ( 1983)) £ ff ^ s £ # ^ L f; 0 

& h tl1Zl& & IC 50 t LTS©S2lOTt t 



* 2 : ^fli^S*ffl^(C>Pti--5$iJ^fg^ 





SFAG1 


SFAG2 


SFAG3 


IC 50 
( u g/mL) 


44 


41. 5 


27. 5 



± is m 2 frh w h t£ «t 9 x & & l ^ {k ^ m « , m *l ^ 

< T y ir 3 > 

si«$ajsc^t5iij)Sf7 ±mmmm dld-i <t> 

ft to <0 CIMJS NUGC-3 ^lV>fc{^^(j:Tyt^ 2 t Wl C 
?5 ft -C ftofc c 

n h ti ft m % * ic 50 t l r & co ^ 3 ic ^ -r „. 



^3 : lilfflJglC^t^ajggft 





SFAG1 


SFAG2 


SFAG3 


ic 5 o 

( ix g/mL) 


44. 3 


41.7 


30. 3 



± ie * 3 a» e> W e> a» j: 5 in , & & L ^ ^ {4 % i^tih 

liUJISC^tSti/iSiJggttlrttSo 

(British Journal of Cancer, 75(3), 324-332 ( 1997) ) # §{§ 
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^ ~f 5 x /u t}n y *->^7 -> yu ^ y -t? n — ;v M & i£ <D m S M 

KilPJU:^!:, * » «M3 K: «fc ft , — Jtt ( 1 ) ^ «fc 
0 ^^ft^ifrM&^A-* ^ n *s ;ut is iv y y -fe □ — >v 2^ ft: 

£fc, *3§sjnc J; fttf s -#5*; (l) CJ:^$ti5^/u 

^ £ ft 5 ^ /i> ft 5 rt> ^ it #^ £ ft 5 /> ft < 1 S £ *T & 



WO 00/52021 PCT/JPOO/00974 

38 

ft 3fc CD g£ H 
1 • #C <D — $!it ( 1 ) : 



O H 

ii i 

s-c 




(it*, R 101 (i, ^ifl^S^Tiz/HiS^^L, R 102 

it > tK * x ^ m m m m <n r ^ >v m m * m ~t 0 ) \z. x <o m 

£ tl -5 $T ffl. & ^ ^ 4^ 7 n yu 7" v- ^ IJ O — yU f§ f£ o 

2. -fl£it (1) Cfc^T, R ioi & C H 3 ( C H 2 ) n CO 
- (nlil 2-2 4 WSto) t*t^5T->/^Sffc!), 
Rl02^**S^XIiCH 3 (CH 2 ) n ' C O - ( n * ii 1 2 ~ 

it # <d m m m 1 iiciEto^/i/*7 ^ ->^r y -t? d — 

3. -i£it (i) (dr 102 rf7kmm.*T*&z>m>k<Dffim& 

4. — ^ it (l) <7)^./u^7=i — ^i^y to - ^ <b <7} |£ 

£ *L -5 — IS it (1) ■ei$tL5^/U*73i//W7v';wyy-fe 
6. DNA^fife^^PflS^JT'fc?,|»*(D®fflM53l^|S^ o 



WO 00/52021 



PCT/JP00/00974 



39 



7 . m ffi m v & z> it * (D m m m 5 m <o m 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP0O/00974 



! A. CLASSIFICATION OF SUBJECT MATTER " 

Int. CI 7 C07H15/04, A61K31/7032, A61P35/00, 43/00 



According to International Patent Classification (IPC) or to both national classification and IPC 
B. FIELDS SEARCHED ""~ ' 



Minimum documentation searched (classification system followed by classification symbols) 
Int. CI C07H15/04, A61K31/7032, A61P35/00, 43/00 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 



EleCfr S C (STN) aSe C ° nSUlted dU,inS intemati ° nal Search < name of data base where practicable, search terms used) 
REGISTRY (STN) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropria te, of the relevant passages 
JP, 11-106395, A2 (TOYO SUISAN KAISHA LTD 
20 April, 1999 (20.04.99) (Family: none) 



KEISUKE OHTA, YOSHIYUKI MIZUSHIMA, NORIKO HI RATA 
MAS AHARU TAKEMURA , FUMIO SUGAWARA, AKIO MATSUKAGE SHONEN 
YOSHIDA, KENGO SAKAGUCHI, "Action of a New Mammalian DNA 
Polymerase Inhibitor , Sulf oquinovosyldiacylolycerol » 
Biological & Pharmaceutical Bulletin, * " 

February 1999, Vol . 22, No. 2, p. Ill- 116 

KEISUKE OHTA, YOSHIYUKI MIZUSHIMA, NORIKO HIRATA 
MASAHARU TAKEMURA, FUMIO SUGAWARA, AKIO MATSUKAGE, SHONEN 
YOSHIDA, KENGO SAKAGUCHI , 

'Sulfoquinovosyldiacylglycerol, KM043, a New Potent 
Inhibitor of Eukaryotic DNA Polymerase and HIV-Reverse 
Transcriptase Type 1 from a Marine Red Alga, Gigartina 
tenella", Chemical & Pharmaceutical Bulletin, 
1998, Vol. 46, NO. 4, p. 684-686 

YOSHIYUKI MIZUSHIMA, ITIRO WATANABE, KEISUKE OHTA 
MASAHARU TAKEMURA, HIROEKI SAHARA, NOBUAKI TAKAHASHI ' 
SINSEI GASA, FUMIO SUGAWARA, AKIO MATUKAGe' 



Further documents are listed in the continuation of Box C. Q See patent family annex. 



Relevant to claim No. 



1-7 



1-7 



1-7 



1-7 



Special categories of cited documents: 
document defining the general state of the art which is not 
considered to be of particular relevance 

earlier document but published on or after the international filing 
date 

document which may throw doubts on priority claim(s) or which is 
cited to establish the publication date of another citation or other 
special reason (as specified) 

document referring to an oral disclosure, use, exhibition or other 
means 

"P" document published prior to the international filing date but later 
1 than the priority date claimed 



later document published after the international filing date or 
priority date and not in conflict with the application but cited to 
understand the principle or theory underlying the invention 
document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such 
combination being obvious to a person skilled in the art 
document member of the same patent family 



Date of the actual completion of the international search 
03 August, 2000 (03.08.00) 



Date of mailing of the international search report 
21.03.00 



Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsimile No. 



Authorized officer 
Telephone No. 



Form PCT/ISA/210 (second sheet) (July 1992) 



INTERNATIONAL SEARCH REPORT 

C (Continuation). DOCUM ENTS CONSIDERED TO BE RELEVANT 
Category 



International application No. 

PCT/JPOO/00974 



Citation of document, with indication, where appropriate, of the relevant passages 



SH0NEN,Y 0 SHIDA, KENGO SAKAGUCHI, "Studies on Inhibitors 
or Mammalian DNA Polymerase alpha and beta" 
Biochemical Pharmacology, 1998, Vol . 55, No.4 ,p .537-541 

H SAHARA, M ISHIKAWA, N TAKAHASHI, S 0HTAN2 N SATO S 
GASA TAKING, KKIKUCHI, "In vivo ant i- tumor If 22' of 

Ll^if^ 0 ?" 1110 ^ 71 i'-nonoacylglyceride isolated from 
f^ 3 u r c hin <Strongylocentrotus intermedius) intestine" 
British Journal of Cancer, 1997, Vol . 75, No. 3 , p . 324-332 

PHAM QUANG LIEM, MARIE HELENS LAUR, "Structures teneurs 

^oo C ^ mP ° S:Lt:LOnS d6S esters sulfuriques,sulfoniques, 
Phosphonques des glycosyldiglycerides de trois 
fucacees", Biochimie, 1976, Vol . 58 ,p . 1367-1380 



Relevant to claim No. 



1-7 



1-7 



mj^mm^ pct/jpo 0/00974 



a. wn<F>m-rz>ftm<K>-&m (mmmwFftm a po > 

Int. C 1 ' C07H1 5/0 4, A61K3 1/7 0 3 2, A61P3 5/0 0, 43/0 0 



■**TTo.fc«/hH*W (BRttft&fH (IPC) ) " 

Int. C 1 C07H1 5/0 4, A61K3 1/7032, A6 1 P 3 5/0 0, 4 3/0 0 



REG I STRY (STN) 



I p ', i i 7 1 /° 6 3 9 5 - A2 0fc#*£*5*:#tfc) 20.4 

1 9 9 9 (2 0. 0 4. 9 9) C7rS!J-fcL) 

E,m* U £L?TO Y0SHIYU KI MIZUSHIMA, NORIKO HIRATA, MASAHARU TAKE 
MURA FUMIO SUGAWARA, AKIO MATSUKAGE, SHONEN YOSHIDA, KENGO SAKA 
GUCHI, Action of a New Mammalian DNA Polymerase Inhibitor Su 
lfoqumovosyldiacylglycerol", Biological & Pharmaceutical Bui 
letm, February 1999, Vol. 22, No. 2, p. 111-116 

SS? U ^..S HTA ' Y0SHIYUKI MIZUSHIMA, NORIKO HIRATA, MASAHARU TAKE 
SK't F SS I ?* SUG ^ WARA ' AKI ° MAT^KAGE. SHONEN YOSHIDA, KENGO SAKA 
GUCHI, Sulfoquinovosyldiacylglycerol, KM043, a New Potent Inhi 



[x] cmn&zizhxmwmztix^z. 



1-7 
1-7 



1-7 



t><£> 



r&j isi-^i'h^Tsy-XK 



0 3. 0 8. 0 0 



H*B*Wr;t* ( I SA/J P) 
§&G!#-5§- 1 0 0-8 9 1 5 
^S^ftfflKgS^HTB 4#3-f§- 



BIR»HE«^(OfSaiB 2] 03Q0 




4 P 



9 16 5 



SIS## 03-3581-1101 KB. 349 0 



^PCT/ISA/2 10 (S2^) (1 9 9 8^7^) 



mmmm^r pct/j poo/oo 9 74 



c m^) . 



J37- y — * 



bitor of Eukaryotic DNA Polymerase and HIV-Reverse Transcrip 
tase Type 1 from a Marine Red Alga, Gigartina tenella", Chemic 
al & Pharmaceutical Bulletin, 1998, Vol. 46, No. 4, p. 684-686 

YOSHIYUKI MIZUSHIMA, ITIRO WATANABE, KEISUKE OHTA, MASAHARU TAK 
EMURA, HIROEKI SAHARA, NOBUAKI TAKAHASHI, SINSEI GAsTfUMIO SUG 
AWARA, AKIO MATUKAGE, SHONEN, YOSHIDA, KENGO SAKAGUCHI, "Studies 
on Inhibitors of Mammalian DNA Polymerase alpha and beta", Bi 
ochemical Pharmacology, 1998, Vol. 55, No. 4, p. 537-541 

" S AHARA ; M ISHIKAWA.N TAKAHASHI, S OHTANI, N SATO, S GASA, T AKI 
NO, K KIKUCHI, In vivo anti-tumor effect of 3' -sulfonoquinovo 
syl 1 -monoacylglyceride isolated from sea urchin (Strongyloc 

^L76Ji^ i &.SS* rtiM ' Briti-h J ° Urnal ° f CanCer ' X 

PHAM QUANG LI EM, MARIE HELENE LAUR, "Structures teneurs et com 
positions des esters sulfuriques, sulfoniques, phosphor iques d 
es glycosyldiglycerides de trois fucacees", Biochiraie, 1976, Vo 
1. Go, p. 1od7— 13o0 



1-7 



SSPCT/ISA/2 10 (1 9 9 8^7^) 



